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The Need for a New Battery Option

Any Marine during an after-action report will let you
know. the grunts were great and conm stunk. This observation
often results fromdead batteries. The Marine Corps’
dependence on the existing battery selections for radio
equi pnent significantly limts the anount of tine operations
can be conducted by foot or away fromvehicles. The heavy
carryi ng wei ght and short power life of the current main power
source for USMC manpack radi os, the BA-5590/U Lithium Sul fur
Di oxi de (Li SO2), presents challenges to operational planners
who rely upon it as the primary battery for tactical radio
systens. Wile the Marine Corps has made significant advances
i n renewabl e power sources supporting stationary command posts
or vehicle radio systens (VRC MRC radi os), it has not
i ncreased the overall power life of the BA-5590. Repl acing
t he BA-5590 woul d provi de adaptability in foot-nobile
oper ati ons/ manpack operations planning. Prolonged reliance on
the BA-5590 will continue to restrict commanders’ flexibility

when pl anni ng for disnounted operations.

The Marine Corps’ Current Alternatives

Al t hough commanders and operators in the field are nost

directly affected and coul d benefit froma substitution of the



BA-5590 with a nore capabl e power source, the current push for
battery alternatives is being nade by the Commandant of the
Marine Corps. The Commandant’s initiative focuses on
al l eviating supply shortages rather than tackling tactical
concerns. Draft Marine Corps Order 3523. XX (MCO 3523),
entitled “Conservation Policy for Primary Batteries,”
highlights the requirenent for units to seek substitute power
nmet hods for radio systenms. This drive for secondary power
sources is neant to address an “[i]ncreased operational tenpo
and unexpected production shortfalls” that have led to
dwi ndl i ng BA-5590 stockpiles; it is not a recognition of the
tactical inprovenents available in a |onger-lasting or |ight-
wei ght battery repl acenent.?!

MCO 3253 additionally includes a “Power Source Sel ection
Di agrani? (“Sel ection Di agranf) which provides a key for
pl anners “to deternmine possibilities for powering equi pnent”?3
by nmeans of house power (AC power), vehicle power (DC power),
or rechargeabl e battery options. The “Selection D agrant
provi des several factors a planner should consider, including
avai l ability of power resources, equipnent availability, and

m ssi on durati on.

L'usmc, “Draft MCO 3253. XX" paragraph 1.b (22 October 2003).
2 “MCO 3253” Encl osure 1.
3 “MCO 3253” paragraph 3.b (2).



MCO 3253 identifies the use of AC and DC adapters as the
Mari ne Corps’ preferred neans of providing power to radio
equi pnent when practical. According to the “Selection
Di agram ” communi cations planners mnmust review the house or
vehi cl e power sources available. Then planners should arrange
to use communi cations equi pmrent with uninterrupted power
adapters for bench- or vehicle-nounted radi os, while not
depleting a unit’s battery stockpiles. Though these
al ternatives reduce a unit’s consunption of battery supplies,
these solutions are designed for static positions and are too
rigid for foot-nobile operations.

For these inportant disnounted operations where dedicated
AC or DC power sources are unavail able, the “Sel ection
Di agrani goes on to list the secondary solution for radio
powering requirements as rechargeabl e batteries? and the BB-
390 Nickel Metal Hydride battery specifically.® The BB-390 is
the primary rechargeable battery substitute to the BA-5590,
and it can support foot-nobile operations with sone
limtations.

Al t hough the BB-390 operates in the sanme nmanner as the

BA- 5590, there are practical restrictions to its utility for

4 “MCO 3253” Enclosure 1

> USMC, “Mlitary Batteries 101,” paragraph 3.0, 4 April 2003

<http://www. marcorsyscom usnc. m | /sites/ pneps/ DOCUMENTS/ Bat t er yPol i cy/ Batt
ery%20Pol i cy¥20- %20Bat t er y9%20101. doc>(30 Decenber 2005).



supporting ground forces. For instance, the Marine Corps
Systens Conmand ( MARCORSYSCOM classifies only a sixty to

ei ghty percent battery life for the BB-390 in conparison to
the BA-5590.° Planners would have to send radi o operators on
foot-nobile mssions with at | east twenty-five percent nore
batteries than if they were using BA-5590s. This is why the
“Sel ection Diagranf identifies the BB-390 as a choice only for

“[s]hort duration missions...” rather than |ong-termones.’
For | onger m ssions, planners nmust to rely on the Marine Corps

primary battery system the BA-5590.

Limting Factors of the Primary Battery System

Power, price, size, and wei ght have forced communi cators-
-and MARCORSYSCOM-to reflect on the suitability of the BA-
5590 to continue to serve as the prinmary battery systemfor
Marine Corps radio systens. |In fact, it is the limted
i fespan of the BA-5590 that has depl eted the stockpiles of
batteries to the point where the Conmandant had expressed
concern about the avail able inventory.

To help facilitate the planner’s ability to calculate

power requirenents, the Marine Corps has devel oped the “Master

e “Mlitary Batteries 101,” paragraph 3.0.
" “MCO 3253,” Enclosure 1



8 This Mcrosoft Access database

Battery Requirenents Model.”
program provides a planner with a quick nethod to conpute the
nunber of batteries needed (both rechargeabl e and non-
rechargeabl e) for a specified period of use. For exanple, if
a planner wants to utilize one manpack PRC-119 radi o system
(the primary VHF Single Channel G ound-Air Radio System or
“SI NCGARS” radi o system used by the Marine Corps), twenty-four
hours of continuous use will require a mninmum of one BA-5590.
The sane operation with a PRC-113 UHF radio will need four BA-
5590s, and the PSC-5 Tactical Satellite (the primary Tacsat in
the Marine Corps) Radio systemwill involve six.® Many
pl anners would likely inflate the projected nunber of
batteri es necessary to provide redundancy and to cover any
unf or eseen changes in the m ssion.

In addition to the duration constraints associated with
the BB-390 and the BA-5590, there are other restrictions
associated with these power systens. For instance, the BA-

5590’ s wei ght of 2.25 |bs'® and BB-390's 3.88 | bs!! woul d

appear innocuous. However, when reflecting on these weights

8 USMC, “Master Battery Requirenents Model ,” CD (18 February 2004).

‘“Master Battery Requirements Mdel” conputation of TAMCN A2070, A2065, and
0918.

10 saft America, Inc., “BA-5590” Data Sheet, Decenber 2005,

<http://ww. saftbatteries.coni 130- Cat al ogue/ PDF/ BA 5590 BU. pdf >(6 February
2006) .

1 Bren-Tronics, Inc., “BB-390 B/U Data Sheet, August 2004,

<http://ww. bren-troni cs. com NEVESTY%Q0DATAYR0SHEETS/ BB390B- U. pdf >( 6
February 2006).



and the fact that planners add extra batteries for power
redundancy for the SINCGARS when able, or that the Tacsat
radi os entail many nore BA-5590s for the sanme tine period, the
limtation begins to becone clear. For instance, in the case
of twenty-four hours of operation for a PSC-5 Tacsat radio,
si x BA-5590s weighing 2.25 | bs each would equal 13.5 I bs. For
each additional day, the radi os woul d need another 13.5 | bs of
batteries.

This weight factor, along with the size of the batteries,
pl aces a heavy burden on di snounted operators. The di mensi ons
of the BA-5590 and BB-390 are 4.4 by 2.5 by 5 inches (two
batteries woul d take up about the space of an MRE).!? \here
Mari ne Corps radi o systens require one-to-six BA-5590s per
day, batteries begin to take up the limted pack space instead
of other essentials. An operation utilizing Tacsat planning
for a forty-eight-hour period of active use would necessitate
twel ve BA-5590s and sixteen BB-390s.'® The BA-5590 batteries
woul d wei gh twenty-seven | bs and take up nearly all of the
space in the pack, while the BB-390s would weigh in at a
staggering sixty-two | bs and conpel the use of nultiple packs
to carry. An operation |lasting for seventy-two hours woul d

call for eighteen BA-5590s weighing forty I bs. Needless to

12 «BB-390 B/ U Data Sheet
13 “Master Battery Requirements Mdel” conputation of 0918.



say, BB-390s in this scenario is not an option: the pack woul d
wei gh-in at ninety-three Ibs for the twenty-four batteries

required.

New Options on the Horizon

Since the BA-5590 poses these limtations on planners--as
wel | as the individual necessary to carry them-the Marine
Cor ps has begun to |l ook at other batteries. The two nain
options to the BA-5590 are the BA-5390/U Lithium Manganese
Di oxi de (Li MiQ2) and the Zinc-Air BA-8180/U batteries. Each
battery type possesses its own set of risks, but they
represent a vast inprovenent on the BA-5590.

The first risk facing these new systens, nuch |ike any
new itemin the acquisition system is the limted amount of
safety review conpleted.'® Al so, there is a format issue for
both batteries. The higher voltage output of the BA-5390
conpared to the BA-5590 nmekes it acceptable for use only with
the SINCGARS radio.' Use of this battery with Tacsat woul d
damage the radio.'® Since the Tacsat radio is the true power
hog in battery-consunption planning, this is a significant

constraint on the BA-5390 as a full solution.

4 This is the case with the BA-5390 which has not yet received its
of ficial HazMat certification.

S “Mlitary Batteries 101,” paragraph 2.1

1 “Mlitary Batteries 101,” paragraph 2.1



The format issue for the BA-8180 is the fact that it
takes up nore room and wei ght than the BA-5590 at a size of
twel ve by seven by two inches and a wei ght of six |bs.?'

Addi tionally, the BA-8180 requires an adapter to connect the
battery to radio systens. The Marine Corps is review ng
mul ti pl e adapter solutions, but so far each radio will only
needs one adapter to function properly. The adapter is a one-
ti me purchase of sixty dollars, bringing the overhead cost of
communi cati ons equi pnent even hi gher for cash-strapped units.®

There are sone additional price considerations for these
alternatives. The BA-5390, priced at 120 dollars per battery,
costs about forty-five dollars nore than the BA-5590 per
unit.® The BA-8180's cost cones in at a whoppi ng 250 dollars

© But even if price was not a factor, there are

per battery.?
no stockpiles avail able of these batteries.

What a planner gets for the additional cost, size, and
wei ght is a nuch |onger runtine than the existing BA-5590

sol ution. MARCORSYSCOM recogni zes that the BA-5390 “has

denonstrated to provide 50% nore energy capacity than BA-5590”

17 USMC, “BA-8180/U Power Docunentation Panphlet,

http://ww. mar corsyscom usnct. m | /sites/ gtes/ PMR20PONER/ DOCUVENTS/ BA-

8180. pdf #sear ch=" Zi ncAl r %20BA%208180' >(6 February 2006).

8 “Mlitary Batteries 101,” paragraph 2.2

9 “Mlitary Batteries 101,” paragraph 2.1

20 “BA-8180.” Though it should be noted that one 8180 repl aces two 5590’ s.



and the BA-8180 “has 5X to 7X the runtime of a BA 5590."%
Usi ng the sane nunber of batteries that previously would | ast
only one day, these new batteries would enable operations to
last fromthirty-six hours to seven days |longer than with the
BA-5590.%% This factor provides for trenmendous flexibility in

oper ati ons pl anni ng. 23

Easi ng t he Burden

I f a communi cations planner can reduce the pack wei ght
i nposed by a primary battery, the radio operator will benefit.
For instance, a foot-nobile operation would be able to nove
| onger di stances wi thout putting as nmuch strain on the
i ndi vi dual carrying the comunications gear.? Al so, for
operations facing limted re-supply options, a |onger battery
life nmeans nore roomin the pack for other sustainment
essentials such as water. Although the overall pack wei ght
may not be reduced, the burden due to commrunications

requi renents will be.

2L “Mlitary Batteries 101,” paragraphs 2.1, 2.2

22 The 5390 weight is conparable to the 5590 at 2.8l bs according to the
Utralife Battery Incorporated BA-5390/U Techni cal Data sheet, therefore

pl anning factor is the sane.

23 (ne benefit that is not discussed is the fact that the 8180 “contains no
hazardous material and can be di sposed of as normal househol d waste”
according to the BA-8180 Power Docunentation panphlet.

24 This can be seen as nuch the same reason that the SINCGARS was reduced
in size fromthe original “A" nodel of the PRC-119 to the “D nodel.



When the Marine Corps elimnates the weight and size of
the BA-5590, a conmander will be able to enjoy a greater
flexibility in foot-nobile operations. Though the Marine
Corps’ focus has been on preserving the existing BA-5590
stockpiles through the utilization of rechargeable battery
stocks and vehicle power solutions, replacenent of the BA-5590
as the primary battery system and main power source for
manpack radios will do the nost to inprove the tactical
devel opnent in the Marine Corps. Even according to the Marine
Corps’ own “Mlitary Batteries 101" gui dance, “Tactics and
Doctrine need to continue to be factored into consideration

"25 Wthout alternatives to

with battery sel ection and usage.
t he BA-5590, such as BA-8180 and its related reduction in pack
wei ght and space, commanders will be stuck with restricted

foot-nobile tactics.

Wrd Count: 1,697

2% “Mlitary Batteries 101,” page 6, paragraph 6.0
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